Piper sarmentosum ROXB. is known as "cha-plu" in Thailand. The roots are used as carminative and stomachic in Thailand. In Malaysia and the Indonesian Archipelago, the leaves and roots of this plant are used for the treatment of toothache, fungoid dermatitis on the feet, coughing, asthma and pleurisy. 1) In previous investigations of P. sarmentosum, several alkamides 2, 3) and phenylpropanoids 4) were isolated from the fruits and leaves. We now report the isolation and structural elucidation of sixteen components from the fresh roots of P. sarmentosum. Three of these components are new natural products, six are new for P. sarmentosum and seven have been previously isolated from the plant.
1
H-NMR spectral data of the unsaturated pyrrolidine amides 11-13 were very similar. Together with the MS data and comparison with the literature data, they were identified as N- [9-(3,4- 10) and N- [7-(3,4 -methylenedioxyphenyl)-2E,6E-heptadienoyl]pyrrolidine (sarmentosine), 2) respectively. The amides 10 and 14 were identified from their spectral data to be N-pyrrolidyl-2E,4E-decadienamide (sarmentine) and N-isobutyl-2E,4E-decadienamide (pellitorine).
methylenedioxyphenyl)-2E,4E,8E-nonatrienoyl]-pyrrolidine, 9) N-[9-(3,4-methylenedioxyphenyl)-2E,8E-nonadienoyl]pyrrolidine (brachyamide B)
2) The two unsaturated amides 15 and 16, which had similar 1 H-NMR spectra, were characterized by comparison with the literature data as N-isobutyl-13-(3,4-methylenedioxyphenyl)-2E,4E,12E-tridecatrienamide (guineensine) 11, 12) and N-isobutyl-15-(3,4-methylenedioxyphenyl)-2E,4E,14E-pentadecatrienamide (brachyst-amide B), 13) respectively.
Sarmentamide A (7), a colorless oil, exhibited a parent ion at m/z 215 in the EI-MS and an accurate mass consistent with the formula C 13 H 13 O 2 N. The infrared spectrum showed strong absorption bands at 1725 and 1692 cm Ϫ1 (amide (Fig. 1) . From the fact that 8 is optically active ([a] D ϭϩ68.3°), the 3,4-diacetoxy groups can be defined as being trans. The doubling of signals in the NMR spectra can be explained as being due to isomerism about the amide bond. This results in one of the C2/C5 methylene groups being non-equivalent and give a first order spectrum whereas the other one is not, or is only slightly so, such that the signal from this pair is strongly second order. There are two signals from (C2/C5) in the (Fig. 1) . Sarmentamide C was thus identified as N-(2,4,5-trimethoxycinnamoyl)pyrrolidine (9) .
In summary, sarmentamide A (7), B (8) and C (9) are new natural products. (ϩ)-Sesamin (2), horsfieldin (3) and amides 11, 12, 15 and 16 are new constituents for P. sarmentosum. Aromatic alkene 1, phenylpropanoid 4, b-sitosterol, amides 6, 10, 13 and 14 were previously isolated from the fruits and leaves of this plant.
Compounds 10 and 13 possessed in vitro antiplasmodial activity with EC 50 values (mg/ml) of 4.5 and 3.9, respectively, whereas 1-4, 6-9, 12 and 14-16 were inactive (EC 50 Ͼ20 mg/ml). Compounds 1 and 11 exhibited antimycobacterial activity with MIC value (mg/ml) of 25, compounds 10, 12-14 and 16 had MIC value of 50, while compounds 2-4, 6-9 and 15 were inactive (MICϾ200 mg/ml). Compounds 12 and 13 possessed antifungal activity with IC 50 (mg/ml) of 41.82 and 32.82, respectively, whereas compounds 1-4, 6-11 and 14-16 were inactive (IC 50 Ͼ 50 mg/ml).
Experimental
Melting points are uncorrected. Optical rotations were determined with a Jasco digital polarimeter. UV spectra were recorded with a Shimadzu UV-240 spectrophotometer. IR spectra were recorded with a Jasco A-302 spectrophotometer.
1 H-and Extraction and Isolation The fresh roots of P. sarmentosum (481 g) were ground and extracted with 95% EtOH at room temperature. After filtration and evaporation, the ethanolic extract was obtained as a brown viscous oil (19.4 g). The oil was partitioned between water (200 ml) and EtOAc (3ϫ200 ml) and the water layer was further partitioned with n-BuOH (3ϫ200 ml). Evaporation of the EtOAc-, n-BuOH-and water-soluble fractions gave a dark brown oil (6.3 g), a brown oil (1.8 g) and a light brown oil (10.5 g), respectively.
The EtOAc-soluble fraction (6.3 g) was separated by flash column chromatography using silica gel (Merck, 230-400 mesh, diameterϫheight: 10.0 cmϫ5.0 cm) and the column was eluted with 200 ml each fraction of hexane, gradient of hexane/EtOAc, EtOAc, EtOAc/MeOH (1 : 1) and MeOH to give 14 fractions.
Fr. 2, a colorless solid (56 mg), was identified as the aromatic alkene 1. Fr. 4 was rechromatographed on silica gel and eluted with hexane-EtOAc (100 : 1 and 50 : 1) to give 1 (12 mg), 4 (97 mg) and 6 (288 mg). Fr. 7 was rechromatographed on silica gel and eluted with benzene-EtOAc (10 : 1) to give 2 (11 mg) and b-sitosterol (69 mg). Fr. 9 was separated by column chromatography and further purified by preparative TLC using benzene-EtOAc (5 : 1, 2 runs) to give 14 (33 mg) which was crystallized from benzene as Fig. 1. 2D HMBC Correlations of 7-9 colorless needles. Fr. 10 was undergone series of chromatographic separations on silica gel using a gradient of benzene-EtOAc as the eluent and Lichroprep RP-18 (Merck, 0.040-0.063 mm) using MeCN-H 2 O (10 : 1) as the eluent to give 3 (9 mg), 7 (33 mg), 13 (17 mg), 14 (25 mg), 15 (26 mg) and 16 (12 mg). Fr. 12 was separated on preparative TLC using benzene-EtOAc (2 : 1) as the developing solvent to give 8 (8 mg) and 10 (18 mg). Fr. 13 was undergone series of chromatographic separations on silica gel using benzene-EtOAc (3 : 1, 2 : 1, 1 : 1) as the eluent and Lichroprep RP-18 (Merck, 0.040-0.063 mm) using MeOH/H 2 O (4 : 1) as the eluent to give 8 (70 mg), 11 (14 mg), 12 (6 mg), 13 (28 mg) and 14 (11 mg). Fr. 14 was rechromatographed on Lichroprep RP-18 (Merck, 0.040-0.063 mm) using MeOH/H 2 O (4 : 1) as the eluent to give 9 (12 mg).
Aromatic Alkene 1: A colorless solid, mp 35-36°C.
2) (ϩ)-Sesamin (2): Colorless needles, mp 117-119°C.
5-7)
Horsfieldin ( 
13)
Antiplasmodial Assay Plasmodium falciparum (K1, multidrug resistant strain) was cultured continuously according to the method of Trager and Jensen.
14) The quantitative assessment of the antiplasmodial activity in vitro was performed by mean of the microculture radioisotope technique based upon the method described by Desjardins et al. 15) Standard sample, chloroquine diphosphate (IC 50 value of 0.16 mg/ml, 0.31 mM) was used as reference compound for the assay.
Antimycobacterial Assay The antimycobacterial activity was assessed against Mycobacterium tuberculosis H37Ra using the Microplate Alamar Blue Assay (MABA). 16) Standard drugs, isoniazide (MIC of 0.04-0.09 mg/ml) and kanamycin sulfate (MIC of 2.0-5.0 mg/ml) were used as reference compounds for the assay.
Antifungal Actvity Assay The isolated compounds were tested for their antifungal activity against a clinical isolate of Candida albicans using a method modified from the soluble formazan assay. 17) Briefly, 100 ml of 2ϫ10 6 CFU/ml C. albicans in RPMI 1640 medium, containing 34.53 g/ml 3-[N-morpholino]propanesulfonic acid (MOP) was added to each well of 96-well microculture plates containing 100 ml of test compound diluted in 10% dimethylsulfoxide (DMSO). Plates were incubated at 37°C for 4 h before adding 50 ml of a solution containing 1 mg/ml 2,3-bis-[2-methoxy-4-nitro-5-sulfonylphenyl]-5-[(phenylamino)carbonyl]-2H-tetrazolium hydroxide (XTT tetrazolium) and 0.025 mM N-methylphenazolium methosulfate (PMS). After an additional 4 h incubation at 37°C, the number of living cells was determined by measuring the absorbance of XTT formazan at 450 nm. Amphotericin B and 10% DMSO were used as and negative controls, respectively. In our system, the IC 50 value of the standard drug, Amphotericin B, was 0.01 mg/ml.
